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Architecture as usually practiced

Driving to Grid 2020

THAT MEANS NO MORE
PLANMING AMD NO MORE
DOCUMENTATION. JUST

START WRITING CODE

WERE GOING TO
TRY SOMETHING
CALLED AGILE

ARCHITECTURE

I'™M GLAD THAT
IT HAS A LJAS YOUR

MAME. TRAINING.
OR BUY A VENDOR'S PACKAGE

W7 E2007 Scot Adama, Inc./Dist. by UFS, Inc.

wwnwdilbert.com  seotiadomo® sl oom

© Scott Adams, Inc./Dist. by UFS, Inc.
(Apologies to Mr Adams and my fellow architects)

There Is never enough time (or money) to do it right the first time
There Is always enough time and money to fix it overand over again

-Anonymous
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What is (Enterprise) Architecture?

Driving to Grid 2020

+ Itstarts with the ideathatone | o
should plan business processes, | &= ’ & .
technology purchases and omie, =
development ahead of time S &

« ItisnotlIT, Systems or oo s )|
Solution Architecture St

and ...
* Here's the important part: the | Architecture provides an
business stakeholders, not actionable plan to enact

technology people, should
determine what is needed
(the goals/requirements)

Smart Grid as seen from the
stakeholder perspective
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Yes, it’'s a
Kitchen/
Bathroom
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Grid-Interop
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Process

Technology

Architecture
It’s much more than technology

Businesses specify service requirements and service
levels

Activities maximize re-use across business
Business and ICT jointly model services
Governance model for services ( rollout, policies, etc)

Design process embraces reuse of existing services
Embrace standards

Manage life cycle and evolution of services that support
business drivers

Tools to jointly (Business and ICT) design and capture
service models

Monitor and manage SLAS
Enforce policies (e.g. Security)



o Strategic Plans

* Technical Road Maps
 Business processes

e Use Cases

* Reference Models
 Recommended standards
* Migration Plans

e Change Management
 Security and Governance

In short what is required to move from today’s
state to the stakeholder’s goal

Grid-Interop 2012



Architecture uses Frameworks
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e Including TOGAF*, DoDAF,
MOoDAF, FEA, Zachman, &c

e They have their own
Methodology, Technigues
and Tools

e Incorporate Lifecycle maps
for Project Management
(PMOQO) and Systems

THE Oﬁf??l GROUP

Architecture Content Reference Models
Framework

ADM Guidelines
& Techniques

&mo

O ewermance Melhods

Engineering lifecycles (ITIL) [ 45 S,

N The Open Group Architecture Framework

ENTERPRISE ARCHITECTURE: oot
A FRAMEWORK m Lis ) e
o]

UNCTION | NETWORK | PEORLE TIME




Use Cases
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Bridges the gap between business and technologist
- Clarifies how a Smart Grid requirement Is
envisioned to work and provides the overarching:

* Functional requirements

* Non-Functional requirements

* |nterfaces o3

ﬁ—g "li@r 4 ]-A
e Sequence LerTIN
« Actors (roles) R .

They are used and
refined throughout oz’
the architectural = ~™™"™" )
process o




How IT thinks: How the business thinks:
IT Assets and Activities Business Capabilities

r oy
. ii i“ H Market and \

Order-Taking

Capability Map
Aligns IT Portfolio with Business Capabilities

Grid-Interop 2012



Architecture Service Orientation
Open Group Definition

Driving to Grid 2020

e Service orientation is a way of thinking in terms of services
and service-based development and the outcomes of services

» Aservice:
s a logical representation of a repeatable business activity that has a specified
outcome (e.g., provide weather data, locate fault, dispatch DER)
— Is self-contained
— May be composed of other services

— Is a “black box” to consumers of the service

— An architectural style is the combination of distinctive features in which
architecture is performed or expressed.

interfaces

Simply put:

Services are “black boxes”,
messages come into them,
they work their magic, and
resulting message are sent out m

Input Output

(roIe an actor
assumes)
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Architecture Phases

Rather then trying to “eat an elephant all at once”, architecture
Identifies goals and decomposes them into services that ultimately

relate to the physical entities

This breaks-down into:

Don’t worry we’ll cover phases E=H later

Preliminary, What do you have & what are
your organization’s drivers

Vision, what goals you trying to achieve
Requirements, what needs do the goals
Impose

Business Services, what abstracted services
are needed to support a requirement
Information (or Automation) Services, what
sort of applications and information models
are needed to support the abstracted service
Technical Service, what is actually performing
the service

Plus Cross-Cutting Services:

« Security — How information, processes
& infrastructure are protected

» Governance — How-QVeTsigujisE@Xecuited




TOGAF Iteration & Architecture layers

Driving to Grid 2020

TOGAF cycle and
corresponding Artifact
level of detall !
r :m/ / Coniextual
inition Conceptual
n /-[Logical
Sl Physical
\{Conceptual
Logical
Physical
Transition
Planning

Heration s ' Conceptual
~——1— Logical

Physical

Contextual/Vision

* What are the Goals
* What is the current state

Conceptual

* What it shall accomplish
* What services are required

Logical
« How it shall be accomplished
» How is the architecture structured

Physical

» What resources shall be required



Business
Architecture

=
B Vision/ What is the
@ ¢ | Contextual e
S & |Why?
S < y:
o=
e How is the
S < business
k=) = - -
® < | structured
©
& G
25§
5 A =

Information
Architecture

What are the
info processing
requirements

How is
,_ information
- | structure

Automation
Architecture

What type of
applications
are required

How are these
systems
structured

Technical

Architecture

What technical
IT services are
required

How are the
“boxes”
structured

Grid-Interop 2012
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Vision

Green

Budget

Mgglc In 1_ZhIS case IS th_e - ot —
- ability to infer the options nput Output
m=) | Process/ | mm)
— Service —
Require- Business utomation Technical
ments Services ervices Services
Comfort ‘l Water ‘ Hot Water - olar —n Panels
Heat/Air Source as Batterles
Light Treatment lectric Ty
Outside environ 8C
Sanitary
‘ Energy Eff ‘ Rebates
Material Reuse
‘ Op Costs ‘ Rate
Initial Cost Incentive
Timeframe
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Sequence ensures the right thingisdoneinthe = |
right order & illuminates alternatives
It’s not as easy as it sounds

e
ek

Grid-Interop 2012



The Rest of the Story
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Ok, now we understand what It takes to design a
Smart Grid. Now we have to implement It
migrate legacy procedures/systems, operate it,
handle changes and ensure governance

» Yikes .... Remember the other
half of the cycle?

That’s where those areas are handled

> This ensures the architecture
stays viable instead of stale

¢ Think of this as your “honey-do” list




Grid-Interop Service Orientation
ovingo i 2020 SNITLS the way organizations work

Traditional Service-Oriention

Designed to last Designed to change

Loosely coupled, agile and

Tightly coupled adaptive

Siloed and inflexible Composed of business services
Code-oriented (IT-related) Process-oriented
Long development cycles Interactive and iterative cycles
Business unit centered Business initiative centered

Favors homogeneity Favors heterogeneity




IT current state

Application
Maintenance
30%
Infrastructure
Maintenance
42%

Application
Innovation

23%

Infrastructure
Innovation

19 5%

Source: Client

IT future state

Application
Maintenance
15%

Infrastructure Innovation

Maintenance

30%

45%

Infrastructure
Innovation
10%

Grid-Interop 2012



JExecutives will never ever use architecture
models...

...but they will always need the outputs

Provide what they need in a form they like

Grid-Interop 2012
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Architecture Summary

Enterprise Architecture Is a means to:

J Mitigate ris

K

J Understano

how the business operates today and

what changes are needed to achieve the business’
Smart Grid objectives/goals

JBring order

1 Gain operational efficiencies
J Maximize Capital expenditures

to IT delivery - aligning Business

Services with the underlying IT Services-Oriented
(SOA) foundation



Thereifixedil.oom Py

[nerNex

Electric Research, Engineering, and Consulting

STEPHAN AMSBARY
Director, Utility Enterprise Architecture

Stephan@EnerNex.com
Phone: +1.828.559.1110
FAX: 865.218.8999

1993 Grants Mountain Rd, Marion, NC, 28752-9513
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Conceptual Architecture
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What is Conce
A simple exam
Reasons why you should care

Smart Grid Conceptual Architecture Projects
Artifacts

ntual Arc

ple of Co

Agenda

Nitecture

nceptual Architecture
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e \What are we doing

Conceptual .
e Services

e How are we doing It
e Components

e \With what are we doing It
e Physical products

Physical

Grid-Interop 2012



e Technical
e Security
 Governance -

The whole archit@ﬁﬁlgﬂﬁﬁérm@ 2012



* \What happens when we play with these?
e Can we do different things with them?

Grid-Interop 2012
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6 Business Types

Order Pay Eat
Pay Eat Order
Eat = Pay
= Buffet =
Fast Food Food Tasting Party
Eat Order Pay
= Eat Order
Army Mess or a Pay Eat
Soup Kitchen = =
Restaurant Mongolian BBQ

Playing with services can be profitable



Why do | care?

Driving to Grid 2020

* Defined points of interoperability
 Defined points of communication

e Common interface design

 Standards for points of interoperability
« Simple business re-arrangement




The Poker Deck
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e Think of services as a large poker deck

* Business can deal a “winning” hand from the
deck, knowing that they fit within the industry

fra

mework

Their business can be completely unique

The industry understands by the services chosen

what the interoperability issues are




* SGIP Architecture Working Party
« China National Grid Architecture Project

Grid-Interop 2012



Irt eroperability
Oirmension

Buziness Obpctives
Polit. # Regulat.. Frarmework

Business Layer

Function Lawyer

Outlire of Leecase

r
Infarmation Layer
a3 hlodel

ICommunication Layer

Component Layer

Generation
Tran

Cu=sto mer
Premise

Domains

Grid-Interop 2012
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manage unit commitment

4 )

topology

forecast

availability

commitment

contract

\ J
74N

Manager

Each Service has:

« Aname

e A description

e Inputs

e Qutputs

o Actors

» Traceability to UC

manage unit | ——sreqne >

SGAC “Deck”

The deck is based on the
universe of Use Cases

It has been tested in a number
of architecture projects

It continues to evolve

New use cases are being added
to the library

The services make deciding
what interfaces to build much
easier

It makes deciding which
standards to accelerate much
easier



— Stephan@enernex.com

 Doug Houseman
— Doug@enernex.com

Thank You!
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